Tobacco-induced alterations to the Fourier-transform infrared spectrum of serum.
Infrared (IR) spectroscopy can distinguish differences in the characteristics of diverse molecules by using infrared radiation to probe chemical bonds. Consequently, alterations to the molecular characteristics of tissues and body fluids that help define specific pathological processes and conditions can be identified by IR spectroscopy. This study analyzed the molecular spectrum of cotinine by IR spectroscopy and determined tobacco-induced alterations to the IR profile of serum to establish whether these alterations can differentiate smokers and nonsmokers. The IR spectra of serum samples obtained from 20 smokers and 25 nonsmokers were captured using a FTS-40 IR spectrometer. Linear discriminant analysis method was used to partition the samples into smoker and nonsmoker groups according to the discriminatory patterns in the data and into a validation set to test the accuracy of the trained algorithm in distinguishing smokers and nonsmokers. Cotinine molecules were shown to exhibit a characteristic IR absorption spectrum. Several differences in the sera spectra of the two groups were observed, including an overall shift in the secondary structure of serum proteins favoring increased beta-sheet content in smokers. The overall accuracy of the training and validation sets was 96.7%, and 82.8%, respectively. The identification of specific absorption peaks for tobacco-induced alterations to the IR molecular profile of serum permits the development of an IR spectroscopy technique that can be used to differentiate smokers from nonsmokers. This further extends the utility of IR spectroscopy as a rapidly emerging tool in the field of molecular biodiagnostics.